II. Cyclic Voltammetry Study of Quinones General Methods
Electrochemical experiments were performed with a BASi epsilon potentiostat. Cyclic voltammetry (CV) experiments were performed with a standard 3-electrode setup, using a glassy carbon electrode that was polished with alumina before each experiment, a Ag/Ag + reference electrode (for non-aqueous measurements) or a Ag/AgCl reference electrode (for aqueous measurements), and a Pt wire counter electrode. To reference the Ag/Ag + potentials to Fc/Fc + , ferrocene was added to the solution and a cyclic voltammetry (CV) scan was taken to measure this potential. To reference to NHE, +197 mV was added to the Ag/AgCl potentials measured experimentally or ferroin was added and the midpoint potential referenced to NHE. All experimental measurements were obtained using a BASi EC Epsilon potentiostat, and the reported potentials have been corrected for iR drop. A scan rate of 50 mV/s was used in all CV experiments unless noted otherwise. 
III. Optimization of reaction conditions
The reactivity of several ortho-quinones and electron-transfer mediators (ETMs) were investigated as catalysts for dehydrogenation of indolines 1a and 2a. Poor reactivity was observed with Q1 and Q2, while a moderate yield of the indole product 1b was obtained with phd ( (Table S2 , entry 4). Attempts to employ the same catalyst system for dehydrogenation of the more electron-deficient 1-methyl-5-bromoindoline 2a led to only low conversion and a poor yield of indole 2b (22% yield, entry 5). In an effort to improve this result, the iodide cocatalyst was replaced with other ETMs, including Fe(pc), Co(pc), Co(salen), Co(tpp), Co(salophen) and Cu(pc) (pc = phthalocyanine; salen = N,N'-bis(salicylidene)-ethylenediamine; tpp = tetraphenylporphyrin; salophen = N,N′-bis(salicylidene)-1,2-phenylenediamine) (entry 6-17). Co(salophen) proved to be the most effective (31%, entry 11). Switching the solvent from MeCN to MeOH and elevating the reaction temperature led to improved yield (93%) and shorter reaction times (0.7 h; entries [17] [18] . The reaction of 2a was also effective with air, albeit requiring longer reaction time (4 h; entry 19). The conditions optimized for dehydrogenation of 2a were not effective with 1a (entry 23).
Synthesis and Characterization of Catalysts
Cu(pc), Fe(pc), Co(pc), Co(TPP), Co(salen) were obtained from commercial sources and used as received. Co(salophen) and its analogues were prepared according to the method of Backvall, 2 and Co(salophen) is also commercially available. [Ru(phd)3](PF6)2, 3 Q1, 4 and Q2 5 were prepared according to previously reported methods.
Procedure for Catalytic Aerobic Dehydrogenation of Indolines
In a disposable culture tube, quinone (Q1, Q2, or phd, 0.0075 mmol, 5 mol %; [Ru(phd)3](PF6)2, 0.00371 mmol, 2.5 mol %), electron transfer mediator (ETM; Bu4NI = 30 L, 0.0500 mol/L, 0.0015 mmol, 1.0 mol %; Co(salophen) = 0.0075 mmol, 5.0 mol %; ZnI2 = 0.0075 mmol, or other cocatalyst (see Table S1 ), 5.0 mol %) were added. Then N-substituted indoline (0.150 mmol) and 1.5 mL of solvent (MeCN or MeOH) were added, and the reaction tube was placed into an aluminum block mounted on a Large Capacity Mixer (Glas-Col) that enabled several reactions to be performed simultaneously under a constant pressure of (approx.) 1 atm O2 with orbital agitation. The headspace above the tubes was filled and purged with oxygen gas for about 2 minitues at certain temperature, and then left under constant pressure of O2 for a certain time. Upon completion, the tube was removed and 1,3,5-trimethoxybenzene was added as an internal standard. The reaction solvents were removed under vacuum, and the residue was suspended in CDCl3 and 
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filtered through a short plug of Celite for NMR analysis. The yield was determined by 1 H NMR spectroscopy (relaxation delay =30 s) versus the internal standard. 
IV. Aerobic dehydrogenation of N-substituted indolines to indoles (Table 1)
Synthesis and Characterization of Substrates 1-Methylindoline-5-carbaldehyde (from Maybridge), 1-methyl-5-(4,4,5,5-tetramethyl-1,3,2dioxaborolan-2-yl)indoline (from Maybridge) and 1-acetylindoline were obtained from commercial sources and used as received. 1-Methylindoline was obtained by direct reduction of 1-methylindole (commercially available) according to a literature procedure. 6 1,2-Dimethylindoline, 1,3-dimethylindoline, 1-methyl-5-benzyloxyindoline, 1-methyl-5methoxyindoline, 1-methyl-4-cyanoindoline were prepared by methylation of the corresponding indoles (commercially available) according to literature method 7 followed by reduction. 6 1-Methyl-5-chloroindoline and 1-methyl-5-bromoindoline were prepared by direct methylation of the corresponding indolines (commercially available). 1-Ethylindoline was prepared by reduction of the corresponding acetamide, according to a literature method. 8 1-Allylindoline, 9 1phenylindoline, 10 1-tosylindoline, 11 and indolines 16a 12 and 17a 13 were prepared according to literature methods. N-phenyltetrahydroisoquinoline 18 was prepared according to literature method. 14 
General procedure for aerobic oxidation of N-substituted indolines to indoles. Method A:
A 25 mL round bottom flask equipped with a stir bar was loaded with N-substituted indoline (1.0 mmol), [Ru(phd)3](PF6)2 (0.025 mmol, 25.5 mg), and TBAI (0.01 mmol, 3.7 mg). MeCN (4.0 mL) was added and the reaction was stirred at the indicated temperature with an O2 balloon until TLC or the crude 1 H NMR spectrum indicated completion of the reaction. The crude reaction mixture was then diluted with EtOAc and filtered through a pad of celite. The celite pad was subsequently washed with EtOAc and the combined filtrate was concentrated in vacuo. Purification using SiO2 chromatography afforded the desired indole product.
Method B:
A 25 mL round bottom flask equipped with a stir bar was loaded with N-substituted indoline (1.0 mmol), [Ru(phd)3](PF6)2 (0.025 mmol, 25.5 mg), and Co(salophen) (0.05 mmol, 18.7 mg). MeOH (4.0 mL) was added and the reaction was stirred at the indicated temperature with an O2 balloon until TLC or the crude 1 H NMR spectrum indicated completion of the reaction. The crude reaction mixture was then diluted with EtOAc and filtered through a pad of celite. The celite pad was subsequently washed with EtOAc and the combined filtrate was concentrated in vacuo. Purification using SiO2 chromatography afforded the desired indole product.
Characterization data for indole products
Compound 1b:
Method A: Indoline 1a (133.3 mg, 1.0 mmol), reaction conducted at room temperature for 24 h. The product was isolated using silica gel chromatography with hexane/EtOAc (20:1 to 10:1). Yield: 119.5 mg, 91%.
Method B: Indoline 1a (133.5 mg, 1.0 mmol), reaction conducted at 65 º C for 1.5 h. The product was isolated using silica gel chromatography with hexane/EtOAc (20:1 to 10:1). Yield: 76.4 mg, 58 %.
The isolated product is a colorless oil. 1 
Compound 2b:
Method A: Indoline 2a (212.1 mg, 1.0 mmol), reaction conducted at 65 º C for 24 h. The product was isolated using silica gel chromatography with hexane/EtOAc (20:1 to 10:1). Yield: 158.0 mg, 75%.
Method B: Indoline 2a (212.1 mg, 1.0 mmol), reaction conducted at 40 ºC for 12 h. The product was isolated using silica gel chromatography with hexane/EtOAc (20:1 to 10:1). Yield: 197.5 mg, 94 %.
The isolated product is a white solid. 1 Compound 4b:
Method A: Indoline 4a (167.6 mg, 1.0 mmol), reaction conducted at 65 º C for 8 h. The product was isolated using silica gel chromatography with hexane/EtOAc (20:1 to 10:1). Yield: 145.8 mg, 88%.
Method B: Indoline 4a (167.6 mg, 1.0 mmol), reaction conducted at 65 º C for 1 h. The product was isolated using silica gel chromatography with hexane/EtOAc (20:1 to 10:1). Yield: 140.9 mg, 85 %.
The isolated product is a colorless oil. 1 Method A: Indoline 5a (161.2 mg, 1.0 mmol), reaction conducted at 65 º C for 24 h. The product was isolated using silica gel chromatography with hexane/EtOAc (10:1 to 5:1). Yield: 65.4 mg, 41%.
Method B: Indoline 5a (161.4 mg, 1.0 mmol), reaction conducted at 65 º C for 6 h. The product was isolated using silica gel chromatography with hexane/EtOAc (10:1 to 5:1). Yield: 129.0 mg, 81 %.
The isolated product is a white solid. 1 Compound 7b:
Method A: Indoline 7a (147.2 mg, 1.0 mmol), reaction conducted at room temperature for 24 h. The product was isolated using silica gel chromatography with hexane/EtOAc (20:1 to 10:1). Yield: 106.0 mg, 72%. S10 Method B: Indoline 7a (147.2 mg, 1.0 mmol), reaction conducted at 65 º C for 1 h. The product was isolated using silica gel chromatography with hexane/EtOAc (20:1 to 10:1). Yield: 91.3 mg, 63 %.
The isolated product is a pale yellow solid. 1 Compound 9b:
Method A: Indoline 9a (158.1 mg, 1.0 mmol), reaction conducted at 65 º C for 36 h. The product was isolated using silica gel chromatography with hexane/EtOAc (10:1 to 5:1). Yield: 126.7 mg, 81%.
Method B: Indoline 9a (158.5 mg, 1.0 mmol), reaction conducted at 65 º C for 10 h. The product was isolated using silica gel chromatography with hexane/EtOAc (10:1 to 5:1). Yield: 132.6 mg, 85 %. Compound 10b:
Method A: Indoline 10a (237.3 mg, 1.0 mmol), reaction conducted at room temperature for 24 h. The product was isolated using silica gel chromatography with hexane/EtOAc (10:1 to 3:1). Yield: 106.9 mg, 45%.
Method B: Indoline 10a (237.3 mg, 1.0 mmol), reaction conducted at 65 º C for 0.5 h. The product was isolated using silica gel chromatography with hexane/EtOAc (10:1 to 3:1). Yield: 218.3 mg, 92 %.
The isolated product is a white solid. 1 Compound 15b:
Method A: Indoline 15a (288.2 mg, 1.0 mmol), reaction conducted at 65 º C for 30 h. The product was isolated using silica gel chromatography with hexane/EtOAc (20:1 to 10:1). Yield: 91.7 mg, 32%.
Method B: Indoline 15a (288.6 mg, 1.0 mmol), reaction conducted at 65 º C for 6 h. The product was isolated using silica gel chromatography with hexane/EtOAc (20:1 to 10:1). Yield: 257.8 mg, 90 %.
The isolated product is a white solid. 1 Compound 17b:
Method B: Indoline 17a (1.00 g, 2.43 mmol), MeOH (20 mL), reaction conducted at 65 º C for 24 h. The product was isolated using silica gel chromatography with hexane/EtOAc (10:1 to 2:1). Yield: 905.5 mg, 91 %.
The isolated product is a brown oil. , additive (0.15 mmol, 1.0 equiv.) and 1.5 mL of MeOH were added, and the reaction tube was placed into an aluminum block mounted on a Large Capacity Mixer (Glas-Col) that enabled several reactions to be performed simultaneously under a constant pressure of (approx.) 1 atm O2 with orbital agitation. The headspace above the tubes was filled and purged with oxygen gas multiple times, and then left under constant pressure of O2 for 2 hours at 65°C . Upon completion, the tube was removed and 1,3,5-trimethoxybenzene was added as an internal standard. The reaction solvents were removed under vacuum, and the residue was suspended in CDCl3 and filtered through a short plug of Celite for NMR analysis. The yield was determined by 1 H NMR spectroscopy (relaxation delay =30 s) versus the internal standard.
With DDQ:
In a disposable culture tube, DDQ (40.9 mg, 0.18 mmol, 1.2 equiv.) was added. Then 5-bromo-1methyl indoline (31.8 mg, 0.150 mmol), additive (0.15 mmol, 1.0 equiv.) and 1.5 mL of THF were added, and the reaction tube was placed into an aluminum block mounted on a Large Capacity Mixer (Glas-Col) at room temperature. Upon completion, the tube was removed and reaction solvents were removed under vacuum. Then mesitylene was added as an internal standard and the residue was suspended in CDCl3 and filtered through a short plug of Celite for NMR analysis. The yield was determined by 1 H NMR spectroscopy (relaxation delay =30 s) versus the internal standard. S16
VI. Low-Temperature NMR Experiments
General considerations for NMR studies: Low temperature characterization data was obtained using Bruker Avance 400 MHz or 500 MHz spectrometers. Chemical shift values are given in parts per million relative to residual solvent peaks. Unless otherwise indicated, temperature calibrations were determined using a 4% MeOH in CD3OD external standard. Data for the previously reported reaction of tetrahydroisoquinoline (THIQ) with phd 25 are provided here for context to show the lack of adduct formation observed between the tertiary indoline substrate and phd-based catalysts. 
VII. Kinetic Isotope Experiments

Procedures for synthesis of deuterated substrates
Reduction reactions with LiAlH4 or LiAlD4 26 and bromination reactions with NBS 27 for the synthesis of deuterium labeled indolines were conducted according to literature procedures.
[Note: The deuterium labels in C3 position of 2a-d3 are the results of the synthetic protocol; the NaBD3CN/DOAc mediated reduction of the indole leads to full H/D exchange at the C3 position. When NaBD3CN/HOAc was used, a low percentage of deuteration (73%) was achieved at the C2 position.] Table S4 . Synthesis of deuterated indolines
Procedure for Multi-well Gas Uptake Kinetics Measurements (Figure 1)
Gas-uptake data was collected using a 6-well gas uptake apparatus which holds individually calibrated 50 mL round bottom flasks, each connected to a pressure transducer designed to measure the gas pressure within each sealed reaction vessel. Five vessels contained various reaction mixtures, and the sixth well used as a solvent control for variations in pressure. The apparatus was evacuated and filled with O2 to 600 torr three times. 
VIII. General procedure for aerobic cross dehydrogenative coupling (CDC) with N-phenyltetrahydroisoquinoline.
A 25 mL round bottom flask equipped with a stir bar was loaded with Nphenyltetrahydroisoquinoline (1.0 mmol, 209.3 mg), nucleophile (3.0 mmol), [Ru(phd)3](PF6)2 (0.025 mmol, 25.5 mg), and Co(salophen) (0.05 mmol, 18.7 mg). MeOH (4.0 mL) was added and the reaction was stirred with an O2 balloon until TLC or the crude 1 H NMR spectrum indicated completion of the reaction. The crude reaction mixture was then diluted with EtOAc and filtered through a pad of celite. The celite pad was subsequently washed with EtOAc and the combined filtrate was concentrated in vacuo. Purification using SiO2 chromatography afforded the desired product.
Compound 18b-A:
N-phenyltetrahydroisoquinoline 18 (209.3 mg, 1.0 mmol), diethylmalonate (480.0 mg, 3.0 mmol), reaction conducted at 40 º C for 24 h. The product was isolated using silica gel chromatography with hexane/EtOAc (10:1 to 3:1). Yield: 319.6 mg, 87 %.
The isolated product is a colorless liquid. 1 Compound 18b-B:
N-phenyltetrahydroisoquinoline 18 (209.5 mg, 1.0 mmol), 4-hydroxycoumarin (486.9 mg, 3.0 mmol), reaction conducted at 40 º C for 24 h. The product was isolated using silica gel chromatography with hexane/EtOAc (10:1 to 4:1). Yield: 295.5 mg, 80 %. Compound 18b-C N-phenyltetrahydroisoquinoline 18 (209.5 mg, 1.0 mmol), 5-bromoindole (588.0 mg, 3.0 mmol), reaction conducted at 40 º C for 24 h. The product was isolated using silica gel chromatography with hexane/EtOAc (10:1 to 4:1). Yield: 295.5 mg,75 %.
The isolated product is a pale yellow solid. 1 
